MCYV 4UI-Vectors Unit 9: Day 3
Date: Section 7.3 — Equations of Lines in 3-Space

Find the vector equation of the line through A (x,,y, z,) and parallel to the direction vector m .
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Let P(x, y,z) be any point on the line L.
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where (x,y,z) is the position vector of any point on the line
(x,,¥,,z,) 1s the position vector of some particular point on the line

(a,b,c) s adirection vector for the line
and teR isthe parameter. /

Ex. 1. Find the vector, parametric and symmetric equations of the following lines:
a) through the point (5,4,—1) with direction vector (1,—3, 2)

T =(5,4,-D W= (,-3,2)

Vector wahon !
A= (5, %-D) +E(173,2) telR

—_—

Puvometric Ecwod—i ons’ %gmwﬁ‘r‘m Eofua&ioh $

A =-S5+t ~x -5 :g-q:%i-\

Z :"\1_9\*_




b) through the pomt (1,2,3) with dlrectlon vector (3,0,2)
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Ex. 2. Show that the point (2,—1, 5)lies on the line with vector equation
r=0,2,3)+t(1,-3,2),teR.
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Ex. 3. Write a vector equation for the line x+1=—-y=2z-3.
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Ex. 5. a) Show that the shortest distance from a point Q in space to a line with a

vector equation 7 =7, +tm, t € R, is given by the formula d =

b) Use the formula to find the distance from the point O(—1,1,6) to the line
F=(1,2,-1)+¢0,L1).

a) In the diagram, we would like to find d.
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MCYV 4UI-Vectprs Unit 9: Day 4
Date: MWU\ ao] B Section 7.4 — The Intersection of Two Lines in a Plane

Warm-up:

Ex. 1. Given the scalar equation for a line is 5x—2y+2 =0, find the:

a) vector, parametric and symmetric equations for the same line.
b) acute angle this line makes with the line x=2-3s, y=-3+s, s €R.

¢) point of intersection of this line with the line x=2-3s, y=-3+5, s e R.
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SUMMARY: Two lines in a plane can intersect in one of three possible ways.
parallel and coincident

parallel and distinct intersecting
/
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The intersection is the line.

There is no intersection. The intersection is a single point.

Ex. 2. Determine whether the following pairs of lines are parallel and coincident, parallel and

distinct, or neither. Find the intersection if possible.
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MCYV 4UI-Vectors Unit 9: Day 5
Section 7.4 — The Intersection of Two Lines in 3-Space

Date: IV]L a_blBD ,/ (4
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There is no intersection. The intersection is the line. The intersection is a point. There is no intersection.
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